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nating electro-magnet. The laminated magnets M and N, of
U-shaped profile, are supplied with two-phase current, in
" quadrature/' by means of a small alternator driven by a motor
taking about one-half horse-power, and giving a sine-wave
E.M.F. The pull of these magnets attracts the armature
alternately upwards and downwards.

It is characteristic of such a system that the magnetic pull
produced (which pulsates with double the frequency of the
electric current) is proportional to the square of the ratio between
the voltage and the frequency, i.e.,

where F is the force produced, E is the voltage of the magnetic
circuit, and o is the frequency of the alternating current sup-
plied. This relationship holds good so long as the leakage
flux is a constant proportion of the whole flux. In practice,
the leakage flux is proportional to the gap between the armature
and magnet, and to the width of the periphery of the vibrator,
whilst the useful flux is proportional to the area of the vibrator.
It follows, therefore, that it is important to work with an
approximately constant gap. A large machine (in which the
ratio of the periphery to the area is small) is consequently easier
to design than a small one.

A small coil of fine wire is wound on a frame which is fixed
close to, and round the edges of, each pole face, and is connected
directly to an instrument somewhat similar to a sensitive
alternating voltmeter, which acts like the secondary winding
of a transformer. Each coil is so introduced that the voltmeter
readings, from which the load or stress is deduced, are as free
from leakage errors as possible, and the instrument is arranged
to give readings which are independent of the variations in
the speed of the alternator.

For a given flux density, the magnetising current is directly
proportional to the mean length of the air gap. Hence the
pulls of the two magnets M and N (in opposite directions) are
equal when the air gaps (between the armature A and each pole
face) are equal, provided that the leakage flux in each is the
same. The armature can be raised or lowered, and hence the
gaps adjusted, by turning the hand-wheel H, which raises or
lowers the test piece, to the lower end of which the armature